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RTTLE: _ Photoelectroni Belaol oa: OF: 
_ s\thodes With a Diminished Work Fua tion rataaian 
oo dye nekotorykh poluprovodnikovykh 
" umen’ shennoy rabotoy vykhoda) (Dat 
Conference on Cathode Blectronics,. 
1957) (Matertaly : NITE: Veesoyuznogo™ soveshchan ra po 
_ @lektronike, Leningrad, AT S24 oktyabrya 1957 


eS ~ PERIODICAL:  Taveatiyad Akadenid Nauk. S95R, Seriya, Fidiones 
Co udngete ae ee SESS Vol. 22, ‘Ne oe PP. 566 - “575, (USSR). 


> ABSTRACT; : Ate presank: the. uteeest oh thaphyololake 43°  oeouptea: by 
Spee an SG electronic processes in ‘Semiconductors, ‘Therefore ‘all cc 
* cerning ‘phe enomena must. be: investigated. as ‘perfectly: a po sib- 


Jo Les In view of. several: diffi ulties®. the. ‘authors ch 
~. (veference’-1). ‘to enlarge the ‘spectrum range" on account. of the. 
2 work: function: of <the® photocathode: ‘which | is ‘to. be investigated: 
ane short bibliography (Refs” 25% 3) is. Given. Fig. (1 shows’ ‘the. de- 
' vices used. for this ‘work, The- experinents nade poss ible ‘t the | 
following: « Cone -usion: The’ application: of the. method, “Ofet 
function of eléctrons fromthe” Gathode™ by. means of dug 
' films makes Possible’: a: ‘considerable enlargenent. of 4 
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conditions. of. “photoelectron. ‘excitation. 
manium... Hence, apart” from: the conditions 
electron : emission. Lah seat conductors: stil 
Z important role i “thes electron: -ewisedon. 
authors 
hy. the tnglaatic. aeitdetonss ‘ot: f the’ ‘gegitea : 
intrinsic ‘electrons. "of. the ses: ccudnetor, Ph 
» vailing inthis a. pracesa: ‘are, however,, 
of: the. width of the -forbi adden: zone of the: 
phot oslectron: work function: of. the intris 
wemiésndustore There” are 6 figures : 
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tigations ger : 
reduced work function of the electrons 
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a For: investigating the curren 
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“cargentsvol tage” ‘Characteristics. of the 
Photoelectron Emission’ 0 Ge. a um 2 


se echena tices "deawings te: shown | in Fig. 2. Its. ex Struction 8. describéd - 

in detail. “Phe. results. ‘which - are shown.in diagrams ‘are: discussed after: : 
a detailed description of) the experiments. Fig.:.3 shows ‘the’ ohevactecie. : 

tics which were» recorded. ‘at -an- irradiation wavelength of. 240,° 254,.°280,- 

- 313, 365, 435, and 546: Ope A quartz monochromator. with a. TP Kad. (PRK-4). 

“lamp served as light source. The energy distribution of the emitted: 

: ‘electrons is discussed in the. following.” ‘Fig. 4 shows: dI/av. =£(V) for. 
‘the first six ‘N-values. The first of these curves ‘(largest hy): shows - 
linear: course, the. ‘following. linear: rise, a peak, and steep declina.. es 
With increasing. ru the curves. become more symmetrical, the curve for. 

435: mu shows a. ‘steep. “exponential * rise, a peak with a horizontal. peak: 

| ‘line-and a decline: corresponding to the’. rise. The. characteristics. shown. 
in Fig. 3.are then referred ‘to’ the: lines Ros 315° my and. the lines: on the: 
‘ left. side are, according to: Einstein! 8 law, | ‘referred to the ‘quantities. ‘ag 
(hy 343 - hy)/e- ‘and those on the. right. ‘side. to: (Ry -hv5,5)/e. The ‘results’ 


ae are shown in Fig. 5 ‘and discussed in the ‘following. There care 5 figures 
and a8 referencés: vs Soviet. and 1: Americans) 02.00%, ie 


Card 2/3. 
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“PERIODICAL: | Fizika tverdogo. tela, 


-and’ silicon. samples examined .by. the au re: 
produced by vaporizing films onto metallic backings. The. germanium films 
were sputtered onto tungsten backings, cold as well as at T =.450°C. . 
Pe Electron diffraction studies showed that the films sputtered at room 
_ temperature were amorphous ; and crystalline at increased temperature: 
An investigation of. the contact potential differences. between the 


gee) Ghee ante 


amorphous and crystalline films produced under otherwise equal conditions | 


- showed that the thermoelectronic’ work ‘function of the latter was some 

_. ten electronvolts smaller than that of the former. Fig. 1 shows the change 
-of the work. function Ay(t) with time of simultaneously sputtered BaO for 
crystalline (Curve 1) and amorphous (Curve 2) films. The values of the ©. 


primary photoelectronic work ‘function of. crystalline ge manium filing are |: 
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eenderyatalline } p=. ‘and n-type 
these samples is describe 
Samples .were obtained. ‘in. such: ‘an Fepccnated: tube. as. 
Fig.:.3 shows the spectral ‘characteristics ‘of: the: photoe 
sion. of three. pet ad past germaniun ‘samples“ with reduce 
single-crystal. ‘germ ium) 
5; ohms my - and Curve. 3. t 
f the ‘spectral - characteri 
= Enorphews i land oe talline’ ger Similar: ‘investigations. wer 
made’ with: ‘gilicon. The. -amorp! 
a backing: ‘at room. penperetnee st 
“a. p-type single crystal: in high vacuum. 
“these | samples’ ‘are also. shown: in’ Figs 4-. For. eeeparisony 
- ghows ‘the characteristics of the spectral sensitivity. of Wo= “Bad. 
| photocathodes and two. cae Samples. In | contrast, to. amorphous gerannis 


“Crystalline germanium shows a “weak: ‘minimum in the: short-wave. ‘region, which 
mpoan es ponte to the maximum ofthe: spectral characteristic: of. eee optioat 
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PERIODICAL: 


REXTs By way of: an “antroductiony Be: “very. asteiied ues 
‘gome papers by. Thomas, Mayer. et. al. (H. Thomes, Ze..f. Phys. 147s 
- 19575 Ee Mayer) ‘Re ‘Nossek; ‘H. Thomas. JecPhys- ‘Rad.: AL, 204,11 


‘ZS6 fs Physoy. A4T, Ay A195: AQ5TS oe ‘Ebel. 2 
"gs, Methfessel,— ZB 0 f£. Physe, 447) Aerge2, @ 7) 
2a sentete on. a. ac’ emission. of: ‘potassium filme; Sige 
stated t+ ‘photoelectron ‘emission | An this metal 
‘of such a. conclusion appears g, how- 
he; “problem of. the na 30" mis. 
: eing definitely. solved. The 
_ the: present paper. ‘have: therefore ° again studied‘ the “phenomenon “of. photoelec- 


“ron. emission. They ‘chose. gold: and chromiun ; ‘for their. purposes, “because: the. 
excitation. energy (of. ‘Mplesmons® in, these: metals. is: isonaiderstly higher. 
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Ets of the volume type- 
» to” be dubious, and ‘ 
+ be considered | ‘as D 
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‘(320 a thar 

Photocurrents as oe function of: ‘thickness | were. “measure L 
wavelengths. by ‘an. apparatus. “which is shown. in: Fig. 3.5 
thicknesses that ‘were submitted ‘to: investigation “were 

bile quartz base (2) by a ‘spherical, vaporizer. (4). 

arranged above the Bad- vaporizer. (5)- ‘or. in ‘front. 

(4) (for the purpose of’ ‘photoelectric or: optical. See 
was adjusted to the desired ‘position’ by means of: ruler (6)° and ge 
“The: residual. gas pressure ‘in. the» tube: could - ‘be: ent at 3 =. 5210: 


‘the diffussion pump (7) and: the barium getter, (8). Both apparetua an 
od have. been repeatedly: described ‘elsewhere (ef. nase: Ce. ‘Moore ae 

- Allison. Phys. Reve: 775 247, 1950). Pure. ‘surfaces of. the metal 
were. obtained by: sputtering: films: upon metallic. paging, (tungsten,o 


‘talum); “herey. the maximum “pressures were at 5:10 (Au). and 3010. ralke cr) 
-:Phe effect of” adsorbed BaO was. ‘examined first... The volt- -ampere ‘character 
: “istics obtained showed the maximum. change of the. thermo-electronic. work funo- 
"tion, that depended on’ Bad. ‘adsorption,. to be. about 3. 2 - 3.4 ev for gold an 
228 ev. for chromium. The effect of Bad adsorbed. on: Au’. and. Cr. ‘films. was. ; 
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wield of ‘photoemission : wa arger compared. 
‘with ‘a reduced work function for: hy =5ev. 
Agbtases amount to 5.4. (au) | 
optimum Bad’ adsorption .on 


witha: pure meta 

‘The work. ‘functions f: “pure - “metal: 
and 4.4 ev (or),” : 
the. ‘filns amount to 


the’ work: functions for an = 
4.8 and.1.7 ev; respectively. 


oA study ‘of the photocurrent as oe runction: eer showed | the: gold. 


a. be Qe 


the: depth dependence ‘3 


cted ‘for’ a. ‘volume. photoeffect 


depths: only. 
“these. depths. ‘are even smaller.” 


photoeffect . of: very. high | ‘electron energy losses 
The data. on quantum yield. and light: ‘absorption cannot ‘prov 
- f the ‘photoeffects. 
“ducted at the “Laboratory of. LVEOrOSeOE: Pe! eee ue 


> involved. here Pre 


“express | their. gratitude. 
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teristics: of. pon -equilibrium ‘glectron onlaal 


“. were investi an ne. effect, of | ‘{llumination ‘was: measured 
a previ (ETT ee 1961) it. ‘had been shown that. “the” “electron 
= emission fro “is: cted by. lectric: “field far. stronger. than that 
- due to. the potential difference applied... An ohmic ‘probe was used to 
ee nee field: along the. erystals pefore’ ‘and after. the treatment known 
“forming” . In. the ‘previous “work » the™ ‘treatment was given in. vacuo. © 
its epead ‘now “it was carried out in air. “hig was found to have @ substantia 
effect on the potential | distribution. within: ‘the crystal (Fig. 1 1). The 
-- gtrong field was: ‘opserved. “also in: the: ‘electrooptical effect.” The “forming” 
“leads to: the formation of: two zones within the. crys 
by a thin layer, (0.02-0. 06mm) exhibiting 4 high p otential- oP 
- geparating ‘Layer can: ‘be made: ‘visible in tr qnanitted light: ie A.520m4) + 
ean Mae sii f pe 5 


aioe 


APPROVED F : 
OR RELEASE: 08/31/2001 CIA-RDP86-00513R001447210001-1" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001447210001-1 


Be ee ba, peng aes oe BS = sft (s2/o0s/01/o1/ous : 
- Emission. of, non- ~equilibrium a. oe BNO? FBI04 


“othe: point wise the: potetitia: ‘drops. sharply; the selects a 
ethes: a peaks Fur ther. the: fowming < either increases ‘or. r dec 


3sion onside i, whereas in’some 
cases emission peewee cee: ‘at potentials much | lower than’ those re- 
"quired: for: observing dark emission,. ‘Illumination with hug 5 ev- ‘produces 
- no: electron emission if no: ‘potential: ‘is. ‘applied to. the. crystal or if: nO. 
“current is flowing through: it... The’ ‘conductivity: of some crystals. was» 
- ‘found to be completely independent of illumination... In order ‘to | ‘clarify ”. 
- these. effects, the spectral” characteristics ‘of. photoconductivi ty. and -light— 
emission were measured. . The: results ‘differed -between -various crystals. - 
For the crystal whose’ potential» distribution is show: in Fig.) ‘3, the. 
energy. of. the. electrons emitted - ‘was calculated from the emission current. 
density to be + 1.4 ev. The \field ‘strength within this’ ‘arystal appears ne 
_to haye the order of 2-3° °102v/em, | ‘which is high enough for the electrons: 
‘to collect sufficient: ‘energy ‘for. emerging. ‘into.the vacuum. ..On dllumina- - 
- tion,. photoconducting: ‘erystals increase the conduction electron: concentra-. . 
tion and moreover intensify, the. field ‘in. the. emitting regions, thus 
causing or pAteneit ying the; dark. emission _Blectron photoexcitation: in 
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important English- ~ language references ‘are: 

Lett. 7, 87, 19613 Re -E.: Simon;:. : 

tale Appl. Phys. 31, 15055. 196 
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‘April. 5 1962 


“poten tian distribution falede: 
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TITLE: Electron emission and conductivity of a silicon p-n jun¢tion. 
followig adsorption of barium oxide on its surface ~) 


SOURCE: Fizika tverdogo tela, v. 6, no. 8, 1964, 2249-2255 
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